Abstract. In the paper the problem of explicit FDM scheme stability for the bio-heat transfer equation (the Pennes equation) is discussed. To formulate the appropriate condition the von Neumann approach is applied. The first chapter contains the known derivation of FDM stability condition for the Fourier equation. In the second part, a similar condition is found for the case of the bio-heat transfer equation containing both the perfusion and metabolic heat sources.
Introduction
The problem of numerical schemes stability is closely associated with a numerical error. The FDM scheme is stable when the errors made at one time step of the calculation do not cause the errors to increase as the computations are continued [1] . If, on the contrary, the errors grow with time, the numerical scheme is said to be unstable. The stability of numerical schemes can be investigated by performing von Neumann stability analysis. According to this theory, the approximation error carried by , θ f i j (2D problem) at every node of space (i, j) and time f is assumed to have a wave form with the wave numbers denoted by s 1 , s 2 and the amplitude by δ:
As time progresses, to assure convergence, the amplitude of the approximation error must be less than unity, i.e. , θ 1
As an example, the well-known 2D Fourier equation in the form
is considered. In this equation a = λ/c is a thermal diffusion coefficient (c is a volumetric specific heat, λ is a thermal conductivity), T, x, y, t denote the temperature, spatial co-ordinates and time.
On the external surface of the system the boundary conditions in a general form
is given ( / n ∂ ∂ denotes a normal derivative).
The initial condition is also given 0 0 :
Let us consider the domain oriented in Cartesian co-ordinate system covered by the rectangular differential mesh with steps h and k. Additionally, f -1 and f denote two successive time levels with step ∆t. We introduce the local numeration and the central point of the star is denoted as P i,j , while the adjacent nodes as P i+1,j , P i-1,j , P i,,j+1 and P i,,j-1 .
The FDM equation for node P i,j (explicit scheme) can be written in the form
2 2
Now, the formula (1) will be applied and then ( ) 
Bioheat transfer equation. 
Using the Euler formula one can be written
and next ( ) ( ) 
The first of them is the unconditional inequality, while the worst situation in the case of the second inequality takes place when 
In this way the well-known stability condition for the linear parabolic equations is found. The physical interpretation of the last formula can be found in [3] .
Bio-heat transfer equation
Thermal processes proceeding in the domain of living tissue are, as a rule, described by the following partial differential equation (2D problem) -e.g. [4] [5] [6] ( ) 
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As previously explained, c is the mean volumetric specific heat of the skin tissue, λ is the mean thermal conductivity. Additionally, G B [m
where ( )
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As previously explained, the formula (1) is applied and then ( ) 
